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Summary 


A 90-day feasibility study was performed in which rats and hamsters were exposed to the 
sidestream smoke of cigarettes. The only histopathological changes observed were hyperplasia and 
metaplasia of the epithelium covering the dorsallnasal turbinate bones in rats. These effects were 
reversible within 90 days. 

Materials and Methods 

Animals species: Male and female Fischer F344/CrlBt rats and male and female Syrian golden 
hamsters (body weight at the beginning of the exposure: male rats 240 g, female rats 161 g, male 
hamsters 108 g, female hamsters 117 g). Animals were kept in steel cages during the exposure and 
in macrolon cages throughout the remaining time. Animals had no access to food during the 
exposure. 

Animal exposure: Chamber volume 35 m 3 . Exposure concentration: 4 mg/m 3 total particulate 
matter; 25—30 ppm carbon monoxide. Ventilation rate: 6 air changes/h: Exposure time: 10 h/d. 
5 d/wk for 90 days; sham-exposed animals served as control^. 

Grouping of animals: Exposure groups: 65 male and 35 female rats/65 male and 35 female 
hamsters; reversibility group: 40 male rats and 40 male hamsters were kept for a further 90 d£ys 
after termination of exposure: Sham control: 80 male rats, 35 female rats, 80 male hamsters, 
35 female hamsters. Room controlt 55 male rats, 45 female rats, 55 male hamsters, 50 female 
hamsters: 

Generation of sidestream smoke: Kentucky Reference Cigarettes 2R1F (8 cigarettes simultane¬ 
ously, 11 puffs/cig.) smoked on a Borgwaldt smoking machine. In order to ensure that the animals 
were uniformly exposed in terms of age and quantity of smoke, the cages were rotated inside the 
chamber from day to day. 

Chamber monitoring and dosimetry : All determinations for individual parameters were performed 
according to (1). 

Histopathology: The following organs were investigated by light microscopy: nasal cavity, larynx, 
trachea; lungs, liver, kidneys, adrenal glands, brain, pituitary gland, bladder, heart, thyroid gland, 
parathyroid gland, thymus, mammary gland, testes and ovaries. 
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Table 11 Average concentrations of relevant substances in the: exposure and sham-exposure 
chamber. 




Exposure 

Sham 

Particles 

(mg/m 3 ) 

4.3 

<0.1 

CO 

(ppm) 

25 

11 

NO 

(ppm) 

400 

60 

NO* 

(ppb) 

70 

nd* 

Nicotine 

(pg/m 3 ) 

1,000 

2 

Formaldehyde 

(pg/m 3 ) 

600 

6 

Acetaldehyde 

(pg/m 3 ) 

1,200 

4 

Acrolein 

(Pg/m 3 ) 

450 

11 

Ammonia 

(mg/m 3 ) 

3.1 

0.1 

Dimethyl- 

nitrosamine 

(ng/m 3 ) 

200 

25 

Benzo(a)pyrene 

(ng/m 3 ) 

56 

nd* 


nd* — not detectable 


Table 2. Dosimetric measurements in smoke-exposed and sham exposed maid rats and hamsters at 
the end of the 90-day exposure period (data are mean ± standard deviation of 16 animals). 



Smoke-exposed 

Sham-exposed 

Rats 

Hamsters 

Rats 

Hamsters 

COHb (%) 

3.3 ± 0.6 

3. i ± 0.4! 

o;8 ± 0.5 

0.3 ± 0.1 

Serum nicotine 





(ng/ml) 

99 ± 40 

5\ ± 20 

3 ± 2 

3 ± 3 

Serumcotinine 





(ng/ml) 

350 ± 68 

115 ±40 

3 ± 3i 

0.5 ± 1 


Results and Conclusions 

Table 1 gives the concentrations of relevant substances in both the exposure and the sham 
chamber. The levelk in the exposure chamber were at least 1 and in some instances 2 orders of 
magnitude higher than reported for smoke polluted rooms under realHife conditions. Table 2 
summarizes the results of the dosimetric parameters. COHb-levelk and nicotine and cotinine 
concentrations in serum were similar to or even higher than those obtained in smokers. In rats 
nicotine levels were twice and cotinine levels were three times higher than in hamsters. 

The body weight gain of rats during the exposure and sham exposure phases was similkr and did 
not differ from that of the cage controls. Weight gain was lower in hamsters of both sexes in the 
exposure and sham exposure groups (probably due to lack of food or to the handling process). After 
exposure was discontinued, the body weights of the exposed and sham exposed hamster groups 
attained the same levels as found among the cage control groups (data not shown). 

Histophatolbgical changes were detectable in rats only: hyperplasia and squamous metaplasia in 
the nasal cavity were found in both female and male rats after 90 days of exposure to tobacco smoke 
(fig. 1 a). Thirty days after the exposure had ceased, these changes partially receded (fig. lb) and 
they were: completely reversed within 60 d^ys after exposure (fig. lie). All other parts of the 
respiratory tract (larynx, trachea, bifurcation and lung) showed no alterations. 

Whereas rats treated with diesel exhaust exhibit a persistent overload of the lungs with diesel! 

Exp Pathol. 37 (1989) 1—4 1187 


Source: https://www.industrydocuments.ucsf.edu/docs/pgnmOOOO 


2026224327 




soot even after short-time exposure (2), particles from tobacco smoke seem to be effectively 
removed from the bronchial tract by the pulmonary clearing mechanism. The continuous overload 
with diesel soot might cause chronic damage of the bronchialiepitelium and an accelerated cell 
turnover rate thus enhancing the DNA adduct formation (3) and probably also DMA misrepair. Ih 
view of this it is doubtful whether a long-term animal experiment with tobacco smoke may lead to 
an increased cancer rate in rats. A long-term animal experiment with tobacco smoke under the 
conditions of the diesel exhaust studies is feasible. 
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